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Stem rust losses on wheat, oats, barley, and rye can be checked by 
the complete destruction of the common barberry
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The eradication campaign in Illinois is supported by the Agricultural Ex­
periment Station and Extension Service of the University, by the Farm Bu­
reaus of the state, and by the State and Federal Departments of Agriculture. 
STEM RUST, which attacks wheat, oats, barley, and rye, is a disease caused by a tiny parasitic fungus. The development of this fungus is greatly aided by warm, damp weather. During the life history of the disease the 
rust must live on the COMMON BARBERRY for a short time. The total de­
struction of this shrub will break the life cycle of the fungus and prevent it from 
reproducing itself. 
Many striking examples of the spread of stem rust from barberries and the 
consequent ruin of near-by fields of grain have been noted. In every case in 
Illinois eradication of the barberry has reduced the stem-rust attacks. 
Thousands of common barberry bushes in Illinois have been located and 
destroyed. Nevertheless the work of eradication will have to be continued for a 
number of years if the danger from bushes which develop from sprouts and 
seedlings is to be eliminated. Bushes may be found on lawns, in and around 
orchards, in pastures, in woodlots, along fence rows, near streams, and in fact 
wherever bushes grow. The seeds in the large red berries are widely scattered by 
birds. In the vicinity of fruiting bushes~ seedlings and wild, or escaped, bushes 
have been found in great numbers. 
Crushed rock salt should be used whenever possible in killing bushes. From 
10 to 15 pounds is recommended for the average-sized bush with a base one foot 
in diameter. 
The eradication of the barberry is more than a state problem, both because 
the seeds of these bushes are carried great distances by birds, and because the 
spores of stem rust from barberry leaves may be blown for miles by the wind, 
and a local stem-rust epidemic may occur in one state which is traceable to bar­
berries growing in some adjoining state. 
Citizens should learn to identify the common barberry, and every person 
who finds what he thinks may be one of these harmful shrubs should report its 
location to the BARBERRY ERADICATION OFFICE, POST OFFICE 
BUILDING, URBANA, ILLINOIS. 
A special government post card for reporting the lo­
cation of suspected bushes is inclosed (page 10). 
Simply fill in the blanks provided, and drop the card 
in the mail. No stamps are required. 
Protection of Grain Crop Demands 
Barberry Eradication 
BY GoRDON C. CuRRAN AND BENJAMIN KoEHLER1 
The presence of the common barberry is responsible for one of the 
serious · crop pests of Illinois and the northern states, namely, black 
stem rust, which attacks the small grain crops-wheat, oats, barley, 
and rye. In some parts of Illinois wheat, oats, and barley have 
been seriously affected. It has been estimated2 that the reduction in 
Illinois of wheat alone, from 1919 to 1923 inclusive, resulting from 
attacks of this disease, amounted to more than 2,000,000 bushels. The 
greatest loss, 901,800 bushels, occurred in 1923. In 1924 there was a 
loss of 298,000 bushels. The losses in the spring wheat areas of the 
Northwest have been much greater. 
When the campaign against the common barberry was begun in 
1918 these bushes were well established in the state and were spreading 
at an alarming rate. Since then 328,000 bushes have been found and 
destroyed. Many hundreds, however, remain, and the united efforts of 
individual citizens and all agricultural agencies will be necessary to 
stamp them out. 
How to Identify the Common Barberry 
The common barberry (Berberis vulgaris L.) is a woody shrub 
varying in height from 3 to 12 feet, and averaging 4 to 5 feet. In cul­
tivated plantings it closely resembles Spirea, or bridal wreath. When 
growing wild in woodlands and pastures, its appearance from a dis­
tance is very similar to that of a gooseberry bush (Fig. 1). Closer 
inspection reveals a dark gray bark which, if peeled off, exposes the 
bright yellow layers of the inner bark and wood (see colored plate). 
This is one of the best ways of distinguishing the barberry family from 
other shrubs. 
Just below each cluster of leaves there are spines or thorns, usu­
ally arranged in groups of three (see colored plate). The leaves are 
produced in clusters like apple leaves. The edge of the leaf is covered 
with tiny soft spines making it resemble a very fine-toothed saw. 
The yellowish flowers appear early in the spring but are small 
and often pass unnoticed. In the summer oval berries appear in cur­
rant-like clusters, at first green but later turning bright red. They re­
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FIG. I .-LARGE CoMMON BARBERRY GRoWING IN 
P ASTURE NEAR TOULON, STARK 
CouNTY 
The common barberry varies in h eight from 
3 to 12 feet. The accompanying colored plate 
shows detail of a twig taken from this bush. 
main on the bushes after the leaves have fallen and are very noticeable 
during the winter. 
The J apanese barberry (B. thunbergii DC.) is an ornamental, 
harmless shrub and should not be destroyed. It is of low-spreading 
habit and is seldom more than 4 or 5 feet tall. The red berries are 
borne singly, or in small 
clusters of two or three, 
like gooseberries. The 
leaves are quite small 
and have smooth edges. 
Where to Look for Com­
mon Barberry 
Bushes 
The common bar­
berry is not a weed 
growing in the grain 
fields. I t is a woody 
bush and may be found 
on lawns, in and around 
orchards, in pastures 
and woodlots, along 
fence rows, near streams, 
and, in fact, wherever 
bushes grow. Before 
eradication laws were 
passed, this shrub was 
commonly set out in 
hedges and in ornamental plantings around farm and ·city homes. 
These plantings have been responsible for most of the escaped, or wild~ 
bushes. 
That enormous numbers of bushes would be found in uncultivated 
places was not realized until the work of eradication was started, but 
it is the wild bushes growing in unexpected and out-of-the-way places 
that are now causing the most trouble. The total number already 
found in the state exceeds 173,000. In one forty-acre pasture in Lake 
county, Illinois, 25,000 bushes were found that had escaped from cul­
tivation and had been growing unmolested for years. These wild 
bushes are especially dangerous as sources of further spread, for birds 
eat the fruit and in their droppings scatter seeds for great distances. 
In the summer of 1925, in Shelby county, Illinois, two large bushes 
were found at the edge of a cornfield about a quarter of a mile from 
the nearest road. These bushes had been planted twenty years be­
fore by the owner of the farm with the intention of growing enough 
barberry for a hedge around the house. Near the old bushes were 
Barberry Eradication in Illinois Plate 1 
TWIG OF COMMON BARBERRY FROM BUSH SHOWN ON OPPOSITE PAGE 
Actual Size. Observe closely (1) the clustered leaves with fine bristle-toothed edges; (2) the 
thorns, usually 3 in number, just below each cluster of leaves; (3) the bright red oval berries hang­
ing in clusters; (4) the bright yellow inner bark and wood where the bark is peeled back. (Illinois 
Agricultural Experiment Station.) 
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found about 80 seedlings. In the near-by woods several more plants 
were located. This entire planting might have been overlooked had 
not the landowner directed the field agents to the bushes. 
The spread of this pest is well illustrated near Rankin, in Ver­
milion county, where a barberry was observed in a hedge fence along 
the highway. Further search led to the discovery of many other bushes 
scattered in hedge rows on several adjoining farms. In 1924 a farmer 
in Knox county found 20 large common barberry bushes in an almost 
inaccessible spot at the edge of a wooded area three-quarters of a 
mile from the road. Had he not learned to identify them, these bushes 
might still be in existence. 
Fm. 2.-EscAPED BARBERRIES IN AN ABANDONED NuRSERY NEAR 
LAcoN, MARSHALL CouNTY 
About 9,800 bushes and 10,000 seedlings were found growing in 
this old nursery. Salt was used to kill them. 
"\Vhile passing a timber pasture, a resident of Cook county noticed 
several large bushes which were correctly identified by him as common 
barberry. Later, other bushes were found thickly scattered thruout 
the woods and on neighboring farms. 
Along the steep limestone cliffs of Rock River in Whiteside county, 
20 bushes were discovered. The number of bushes found in similar 
places indicates that such a location is very favorable for their growth. 
Abandoned stone quarries also are favorable locations for these bushes. 
A nursery near Lacon, in l\tiarshall county, had been abandoned 
for more than twenty-five years. Thousands of bushes were growing 
on the 40-acre tract, which was thickly covered with barberries in 
every stage of development, from slender seedlings two or three inches 
tall to mature bushes over 6 feet in height (Fig. 2). 
6 CIRCULAR N 0. 308 [June, 
A cemetery in Champaign county contained 26 barberry bushes 
which had been planted for ornamental purposes. Near Bloomington, 
McLean county, a 40-rod hedge of common barberries formed one of 
the boundaries of the largest cemetery in the county. 
There is no doubt whatever that bushes of the common barberry 
still are growing in hundreds of out-of-the-way places. Frequent 
F:m. 3.-CEMETERIES ARE CoMMON LocATIONS 
OF THE HARMFUL BARBERRY 
This bush was found in a small cemetery in Kane county in 
1924. Stem rust was so heavy on the oats in the adjacent field 
that much of the crop was not worth cutting. 
search of all city and country properties is necessary, therefore , if the 
barberry is to be permanently eradicated. This is especially true of 
places where seeds from large fruiting bushes are likely to have been 
scattered, for small seedlings growing among the weeds, grass, or other 
vegetation usually cannot be seen until they are at least 6 inches tall. 
Relation of the Common Barberry to the Black Stem Rust 
Black stem rust (Puccina graminis Pers.) is caused by a tiny, 
parasitic fungus, which produces several different kinds of spores or 
seeds. It attacks wheat, oats, barley and rye. During the growth of 
this fungus within the grain plant the rust steals the plant food which 
should be used in the formation of plump kernels. Grain from rusted 
plants is shriveled and light in weight. In severe cases of infection 
in Illinois yields have been reduced as much as 5 bushels an acre. 
In Illinois the red or summer stage of stem rust is first noticed 
in June. Conspicuous, long, brick-red spots or pustules appear on the 
stems and leaf sheaths of the rusted plants. Each pustule contains 
thousands of red spores (urediniospores) which, because of their mi­
nute size, are easily picked up and carried by the wind. These red 
spores are capable of infecting other grain plants directly; hence the 
rust spreads very rapidly from field to field. 
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Contrary to the opinion of many people the red stage of rust is 
not caused by the weather. The rust fungus itself produces these 
spores, but the growth and spore-producing vigor of the fungus is 
greatly favored by warm, wet weather. If the weather is very dry 
during the development of the red-spore stage of the rust, only a small 
number of spores will germinate, and consequently but little stem rust 
will be found in the fields. 
In Illinois the black spores (teliospores) usually are formed in 
June and July, when the grain begins to ripen. The pustules in both 
the black and the red stages are formed by the spores breaking thru 
the skin (epidermis) of the plant. The black spores cannot produce 
stem rust directly but must pass thru a resting period before they 
can germinate. This takes place in the winter on old straw and stubble. 
The black spores germinate in the following spring and produce 
small colorless spores (sporidia). These are blown about by the wind, 
and the only plants they can infect are common barberry bushes. They 
cannot grow on any other plants. This infection of the barberry re­
sults in the development on the undersurface of the barberry leaves of 
a great many bright yellow cluster cups containing thousands of 
spores ( aeciospores) . These spores also are carried by the wind to 
grain fields where they come in contact with grain plants. Here they 
germinate and produce infection in the leaves, leaf sheaths, heads, 
and stems of wheat, oats, barley, or rye. This initial development 
of the red stage produces countless millions of spores which start new 
infections only to produce a new crop of red spores, and the disease 
thus becomes widespread and destructive. Without the black-spore 
stage, the red stage would be impossible. To destroy the barberry 
breaks the life cycle of the fungus and thus prevents recurrent epi­
demics of stem rust. 
Unmistakable Evidence of Spread of Rust from 
Barberries to Grain Fields 
During the progress of the barberry-eradication campaign in Illi­
nois many interesting examples of the spread of stem rust from bar­
berries have been recorded by field agents. 
In 1923 a cultivated hedge of 650 common barberry bushes was 
destroyed at Illinois City, a small town in Rock Island county. This 
hedge was more than fifty years old. Several escaped barberries \vere 
killed on the farms in the vicinity. The owner told the 'held agents 
that it was impossible to grow wheat on his farm because of severe 
stem-rust attacks. He also said that his neighbors had tried for many 
years to grow wheat but with disastrous results. Wheat growing on all 
the farms in the vicinity of Illinois City had been discontinued for 
several years. In some years the oats were severely infected with 
stem rust when growing near barberries. 
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Near Hampshire, in Kane county, a large common barberry bush 
and a few small escaped bushes were found in a small country ceme­
tery in July, 1924. The bushes were severely rusted. A field of oats 
bordering the cemetery was badly rusted for a distance of 50 feet from 
the barberries. Beyond this distance the amount of rust gradually 
diminished. Field men reported that the oats immediately adjacent 
to the cemetery were not worth cutting. The barberry bushes were 
then destroyed and no rust was found there during the summer of 
1925 (Fig. 3). 
On a farm near Lostant, LaSalle county, a barberry hedge of 136 
bushes and 83 escaped bushes were destroyed in May, 1924. The 
renter of this farm was the owner of a tract of land across the road. 
FIG. 4.-lNFECTED BARBERRY GROWING NEXT TO A BARLEY FIELD 
This bush was found growing along the fence line on a farm in 
Lake county. The barley near the bush was severely rusted . 
He stated that the grain on his land across the road from the barberry 
bushes always had been attacked severely by stem rust, greatly re­
ducing the yield. 
On July 7, 1925, a very evident case of rust spread from bar­
berry was noted on a farm near Gurnee, in Lake county. A barberry 
bush was found growing beside the fence adjoining a barley field 
(Fig. 4). When first observed, a moderate infection was found near 
the barberr. which diminished gradually to a trace of infection at 
50 feet from the bush. Ten days later, infection near the barberry 
became heavy and a moderate infection was found thruout the entire 
field. The barberries were destroyed and danger of future damage 
from rust was thereby greatly diminished. 
While engaged in the resurvey of Kane county, in July, 1924, a 
barberry-eradication field agent met in the town of Hampshire, the 
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owner of a near-by · farm who told the agent that part of his barley 
field had been severely attacked with stem rust. On inquiry it was 
learned that the rust was most severe in that part of the field bordering 
a wooded pasture. The suspicions of the field scout were immediately 
aroused. The land was visited and 35 large common barberry bushes 
were found in the wooded pasture adjoining the barley field. These 
bushes were heavily infected, and the rust undoubtedly had spread 
from them-to the barley. 
About 50 escaped common barberry bushes were found in 1921 
along the fence rows and in the woods of a farm near Huntley, Kane 
county. On June 10, 1924, field men visited this farm and located 
many heavily rusted bushes which had not been destroyed. Salt was 
applied immediately to the bushes, but it was too late to stop the 
spread of n1st that year. Five days later the field agents returned 
and found the salted barberries dying, but the rust spores from the 
barberry had already caused infection in a neighboring oat field. 
About the middle of July the oats growing close to the barberry 
bushes were severely rusted and of very poor quality, whereas only 
a light infection could be found on the oats several rods away. 
These and scores of similar instances have proved conclusively 
the harm that barberries do in spreading stem rust to grain fields. 
Salting Bushes Best Way to Kill Barberries 
The application of crushed rock salt to barberry bushes has been 
found the best way to destroy them. 1 A total of more than 350 tons 
of salt has been used in killing barberries in Illinois, with excellent 
results. A liberal application is the cheapest sort of insurance against 
need for further treatment. It must be applied carefully, however, for 
if it is not distributed evenly around the bush the untreated portions 
may continue to live. From 10 to 15 pounds of salt should be poured 
over the crown of a bush composed of a group of shoots with a base 
a foot in diameter (see cover illustration). Larger bushes should re­
ceive more in proportion. All shoots coming from the roots must be 
treated separately. 
Salt is injurious to other vegetation as well as barberry and should 
not be used when valuable plants are near. Because of its temporary 
sterilizing effect on the soil, salt should not be applied if barberries 
are to be replaced immediately by other shrubbery. Care should be 
taken also to prevent animals from eating the salt, as large quantities 
will injure livestock. 
If salt is not obtainable, kerosene may be used. One gallon of 
kerosene poured over the crown of a bush consisting of a clump o£ 
1Thompson, Noel F. Chemical Eradication of the Common Barberry. U. s·. 
Dept. Agr. Circ. 332, pp. 1-4. 1924. 
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stems about a foot in diameter will cause a slow death. The amount 
must be increased in proportion to the size of the bush. Since the ac­
tion of kerosene is slow, immediate results should not be expected. 
Digging Not Altogether Satisfactory 
In the early years of the campaign against the barberry, bushes 
were eradicated almost exclusively by digging. Under certain condi­
tions digging is necessary; bushes close to trees and other cultivated 
plants must be dug. Tractors, trucks, and horses often are used in 
pulling the larger bushes. Grub hoes, spades, and shovels are the only 
effective implements for removing the small root fragments which 
always remain when bushes are pulled. 
In digging, it is absolutely necessary that every one of the small 
root fragments be removed. In Vermilion county, in 1925, a sprout 
was found where a bush had been dug several years before. The 
sprout originated from a root not more than ~ inch in size, at a depth 
of more than 14 inches in the soil. At the time the original bush was 
dug, the root left in the soil probably did not exceed 7~ inch in di­
ameter. In Knox county a farmer cut off a barberry bush in 1919 but 
left many roots unmolested. In 1924 field men found five bushes which 
had come up from these roots. 
During the eight years of the campaign in Illinois more than 
15,000 bushes, improperly dug, have sprouted. Poor digging is worse 
than no digging at all. Every root fragm ent must be removed in order 
to insure permanent eradication. 
Eradication More Than a State Problem 
Altho many states are waging vigorous campaigns against the com­
mon barberry, eradication after all is a regional problem the solution 
of which demands close cooperation among the states concerned. 
Practically all areas of escaped barberry have started from seeds 
scattered by birds. More than 2,000 bushes have been found in Jo 
Daviess county. Of this number 1,700 were growing wild on the wooded 
hillsides. This county is located in the extreme northwestern part of 
the state adjoining Iowa on the west and Wisconsin on the north. Both 
these states are engaged in destroying all common barberries. In Wis­
consin, especially, thousands of bushes have been destroyed in similar 
areas. Had those of Jo Daviess county been left unmolested, the work 
of 'Visconsin and Iowa no doubt would have been in vain, for in a 
few years seeds from bushes in Illinois again would have created a 
serious menace. 
Furthermore, barberries growing in one state may cause attacks 
of stem rust in adjoining states. In June, 1922, vaseline-coated slides 
11 1926] PROTECTION OF GRAIN CROP DEMANDS BARBERRY ERADICATION 
were exposed from an airplane above an escaped-barberry area in 
Lake county/ and spores from these cluster cups were caught at an 
altitude of more than 10,000 feet. Apparently the spores of stem rust 
from cluster cups on barberry leaves are caught by the upper air cur­
rents and carried long distances. 
The states of Ohio, Indiana, Illinois, Iowa, Michigan, Wisconsin, 
Minnesota, North and South Dakota, J.V1ontana, Nebraska, Colorado, 
and vVyoming are all engaged in this crusade against the common bar­
berry. It is evident that state lines must be disregarded, and that all 
the states concerned and the federal government must continue their 
excellent cooperation if this menace is to be removed. 
Heaviest Grain Losses Are in Spring Wheat States 
Stem rust does its worst damage to spring wheat. Owing to the 
small acreage of this crop in Illinois, losses are not so great as they 
are in the spring wheat states of the Northwest. The total destruction 
in Ohio, Indiana, Illinois, Iowa, Michigan, Wisconsin, Minnesota, 
North and South Dakota, Nebraska, Montana, and Colorado has been 
estimated at the following figures during the ten years from 1916 to 
1925 inclusive: 
Grain Bushels 
Wheat ........... ..... ..........................376,091,000 
Oats ............................................ 97,822,000 
Barley .......................................... . 17,821,000 
Rye ...................... . ...................... 1,531,000 
Total. ....................... ............... .493,265,000 
The average annual loss of all grains was 49,000,000 bushels. 
These are official estimates of the Plant Disease Survey, Bureau 
of Plant Industry, U. S. Department of Agriculture. 
Help of Individual Citizens Needed 
At the close of 1925 about 75 percent of the total area of the state 
had been covered by field men in a systematic search for barberries, 
but it is extremely difficult even for trained men to locate every bush, 
as is evident from the fact that parts of some counties have been sur­
veyed a second time and more barberries found. 
In order to eradicate this dangerous shrub completely it is neces­
sary, therefore, that every citizen should be on the lookout for it. He 
can aid the campaign greatly by collecting samples of what he thinks 
is the common barberry. These specimens, with a description of the lo­
cation in which they were found, should be mailed to the Barberry 
Eradication Office, Post Office Building, Urbana, Ill. Letters or postal 
cards giving information regarding the possible location of common 
barberry bushes are solicited even tho unaccompanied by samples. 
1Stakman, E. C., H enry, A. W., Curran, G. C., and Christopher, W. N. 
Spores in the upper Air. Jour. Agr. Res. 24, 599-605. 1923. 
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Tho the state of Illinois is empowered by law to require the eradi­
cation of all common barberry bushes, it has been necessary in only 
a few cases to resort to legal action to compel property owners to 
destroy barberry bushes. 
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FIG. 5.-FARM-To-FARM SuRVEY SHows CoMMON BARBERRY WIDELY 
DISTRIBUTED OVER ILLINOIS 
With barberries so prevalent, it is obvious that search for this 
shrub will have to be continued for a number of years, since there 
is constant danger of new bushes developing from sprouts and 
seedlings. (Heavy line marks southern limit of area covered in 
survey at close· of 1925.) 
